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CLAIMS 

What is claimed is: 

1 . A Vnethod of eliciting an immune response against an antigen in 
a vertebrate subject, the method comprising the steps of: 

(a) provioing an antigen-adjuvant composition comprising the 
antigenX and an adjuvant molecule having biological 
activity iiVmucosal tissues and having less toxicity and 
less immunogenicity than cholera toxin; and 

(b) administerina said antigen-adjuvant composition to the 
vertebrate subject in a manner such that initial contact 
occurs in mucosal tissue of the vertebrate subject, 
whereby an immu)tf§)response is elicited. 

2. The method otclair^^ the antigen-adjuvant composition 
further comprises a pharmaceutically acceptable vehicle and the antigen- 
adjuvant composition is carried therem. 

3. The method^oXclai m 2, wnbrein the pharmaceutically acceptable 
vehicle is selected from the group consistr'(;ig of distilled water and phosphate- 
buffered saline. 

4. The method olQlain^^ tl^ antigen-adjuvant composition 
is free of mineral adjuvants, presen/atives oXstabilizers, and wherein the 
antigen and adjuvant are not conjugated togetheii 
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5. \ The method of claim 1 , wherein the adjuvant is selected from the 
group consis^g of cytokines, chemokines, growth factors, angiogenic factors, 
apoptosis inhibitors, hormones, and combinations thereof. 

6. The Wthod qf^lauTi^ wherein the cytokine is selected from the 
5 group consisting of an IL, TGFp, GM-CSF, IFNa, and combinations thereof. 

7. The method of claim 6, wherein the IL is selected from the group 
consisting of lL-1, IL-l\. IL-1p, IL-2, IL-5. IL-6, IL-12, IL-15. lL-18 and 
combinations thereof. 

8. The methocrb:^aim 7. wherein the IL comprises IL-1a or IL-1 p 
1 0 and the IL-1 a or IL-1 p adjuvant k present in the antigen-adjuvant composition 

in an amount ranging from about\o to about 1000 micrograms per kilogram 
body weight of the vertebrate subjec 

9. The method of clairn^^^ the IL-1 a or 1L-Ip adjuvant is 
present in the antigen-adjuvant composiOpn in an amount ranging from about 

15 50 to about 500 micrograms per kilogram bo)dy weight of the vertebrate subject. 

10. The method of cjaim^ IL-1 a or IL-lp adjuvant is 
present in the antigen-adjuvant composition in an amount ranging from about 
60 to about 200 micrograms per kilogram body weight of the vertebrate subject. 

1 1 . The method ofclaim 7,^herein the IL comprises recombinant IL- 
20 1p and is present in the antigen-adjuvant compositioi\in an amount ranging 

from about 1 to about 100 milligrams per kilogram\)ody weight of the 
vertebrate subject 
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1 2. The method of claim 1 1 . wherein the recombinant IL-1 (3 is present 
in the antigen-adjuvant composTElOTf in an amount ranging from about 5 to 
about 50 milligrarlns per kilogram body weight of the vertebrate subject. 

1 3. The rrtethod of claim 12, wherein the recombinant IL-1 p is present 
5 in the antigen-adjuvant composition in an amount of about 10 to about 20 

milligrams per kilogranVbody weight of the vertebrate subject. 

14. The methoa of claim 5. wherein the chemokine is selected from 
the group consisting of\ARC, PARC, MDC, TARC, SLC, FKN, and 
combinations thereof. 

10 15. The method of claVn 5, wherein the apoptosis inhibitor is selected 

from the group consisting of tos^ inhibitors of caspase-8. and combinations 
thereof. 

1 6. The method of claim 5, Wherein the angiogenic factor is selected 
from the group consisting^oTa^basi^ growth factor, a vascular 

15 endothelial growth factor, a hyaluronan fragment, and combinations thereof. 

17. The method-otcjaim 1 , wherein said manner of administration is 
selected from the group consisting of'intrai\asal administration, intravaginal 
administration, and intrarectal administration. 

1 8. The method of^aim 1 , wherein the antigen-adjuvant composition 
20 is administered once a week over a p'erTod of one>to three weeks. 

1 9. The method ofjdaim 1 , wherein the antigen-adjuvant composition 



is administered once every two weeks over a period of two to six weeks. 
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20. Th© method of claim 1 .wherein the antigen-adjuvant composition 
is administered onoe during a first week, and the method further comprises the 
step of administering\he antigen only once a week over a period of one to two 
weeks following the first week. 

21 . The methooof claim 1 , wherein the antigen-adjuvant composition 
is administered once during^ a first biweekly period, and the method further 
comprises the step of adminiVtering the antigen only once every two weeks 
over a period of two to four weeks following the first biweekly period. 

^ 22. The method of.Qlaim\ , wherein the immune response comprises 



a systemic immune response. 

23. The meth od ofcla im^j; 



/herein the systemic immune response 



comprises the production of antigen-sp^ific IgG's at a titer of at least about 
1:10,000. 

24. The methodjiEiilaim^ wher^n the systemic immune response 
comprises the production of antigen-specific \gG's at a titer of at least about 
1:20,000. 

25. The method-etclaiigj , wherein the ibimune response comprises 
a mucosal immune response. 

26. The method ofttetai25^herein the mfticosal immune response 
comprises production of antigen-specific IgA's in mucosal fissue at a site in the 
vertebrate subject removed from the site of administration. 

27. The method-of^ciaim^2^ the antigel^j-specific IgA's are 
produced at a titer of at least about 1 :100. 
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28. The method of.claim 27. wherein the antigen-specific IgA's are 
produced at a tker of at least about 1 :500. 

29. Th^ethodjafclairol . wherein the immune response comprises 
a cell-mediated immune response. 

30. The method of-elairn£9^ wherein the cell-mediated immune 

response comprises pVoliferation of lymphocytes. 

31 . The meth\d of claim 30, wherein the proliferation of lymphocytes 
is further characterized\ bTaTl^t about a ten (10)-fold increase in 
lymphocytes as comparedXo an unimmunized state. 

32. The method ofWimSI , wherein the proliferation of lymphocytes 
is further characterized byy least about a fifty (50)-fold increase in 
lymphocytes as compared to aft unimmunized state. 

33. The method ot^im 1 , wherein the vertebrate subject is a 

mammal. 

34. The method of claim h, wherein the mammal is a human. 

35. A method of eliciting an\immune response against an antigen in 
a vertebrate subject, the method comprising the steps of: 

(a) providing an antigen-adjuvtent composition comprising the 
antigen and a cytokine \adjuvant molecule having 
biological activity in mucosal tissues, wherein the antigeri- 
adjuvant composition is free Orf alum and wherein the 
antigen and adjuvant are not conjugated together; and 
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(b) administering said antigen-adjuvant composition to the 
vertebrate subject in a manner such that initial contact 
occurk in mucosal tissue of the vertebrate subject. 
whereb\an immune response is elicited. 
5 36. The method of claim 35. wherein the antigen-adjuvant 

\ • 

composition further comprises a pharmaceutically acceptable vehicle and the 

antigen-adjuvant composition is carried therein. 

37. The method o&laim 36, wherein the pharmaceutically acceptable 

vehicle is selected from the g\)up consisting of distilled water and phosphate- 

10 buffered saline. 

38. The method of claii\35. wherein the cytokine is selected from the 
group consisting of an IL. TGfT^-CSF. IFNa. and combinations thereof.. 

39. The method of claim 38, wherein the IL is selected from the group 
consisting of IL-1. 1L-Ia, IL^ipri^2, IL-5, IL-6, IL-12, lL-15, IL-18 and 

15 combinations thereof. 

40. The method otQlaimSQ, v)herein the IL comprises IL-1 a or IL-1 p 
and the IL-1 a or IL-1 p adjuvant is presen\in the antigen-adjuvant composition 
in an amount ranging from about 10 to ab^ut 1000 micrograms per kilogram 
body weight of the vertebrate subject. ^ 

20 41 . The method of damn 40, wherein the IL-1 a or IL-1 P adjuvant is 

present in the antigen-adjuvant composition in Vi amount ranging from about 
50 to about 500 micrograms per kilogram body weight of the vertebrate subject. 
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42. Th\ method of claim 4jL wherein the IL-1 a or lL-1 p adjuvant is 
present in the antiXen-adjuvant composition in an amount ranging from about 
60 to about 200 micrograms per l<ilogram body weight of the vertebrate subject. 

43. The meViod of ciairi>39, wherein the IL comprises recombinant 
IL-1 p and is present in Vie antigen-adjuvant composition in an amount ranging 
from about 1 to abou\lOO milligrams per kilogram body weight of the 

vertebrate subject. 

44. The metho'crSf.claim43, wherein the recombinant IL-1 p is present 
in the antigen-adjuvant corfiposition in an amount ranging from about 5 to 
about 50 milligrams per kilogtem body weight of the vertebrate subject. 

45. The method of cl^rn44. wherein the recombinant IL-1 p is present 
In the antigen-adjuvant compo^tion in an amount of about 10 to about 20 
milligrams per kilogram body weiqit of the vertebrate subject. 

46. The method of etawL^S, wherein said manner of administration 
is selected from the group consistingyf intranasal administration, intravaginal 
administration, and intrarectal administration. 

47. The method of ciairfrfe, wherein the antigen-adjuvant 
composition is administered once a weel^ver a period of one to three weeks. 

48. The method of claim^a wherein the antigen-adjuvant 
composition is administered once every twc^weeks over a period of two to six 
weeks. 

49. The method of clgim^^SS^ \^erein the antigen-adjuvant 
composition is administered once during a first Week, and the method further 
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comprises\e step of administering the antigen only once a week over a period 
of one to twoV/eeks following the first week. 

50. Ae method of claim 35. wherein the antigen-adjuvant 
composition is ^ministered once during a first biweekly period, and the 

5 method further corWbrises the step of administering the antigen only once every 
two weeks over a \nod of two to four weeks following the first biweekly 
period. 

51. The metho^ of claim^. wherein the immune response 
comprises a systemic immWie response. 

1 0 52. The method ofdjaim 51 , wherein the systemic immune response 

comprises the production of ai^^specific IgG's at a titer of at least about 
1:10,000. 

53. The method 6rcteiQT92, wherein the systemic immune response 
comprises the production of antigen^pecific IgG's at a titer of at least about 

15 1:20.000. 

54. The method of xl^ ^, wherein the immune response 
comprises a mucosal immune response. 

55. The method of claim 54, whereVi the mucosal immune response 
comprises production of anti^I^i^^^ific IgA'sVi mucosal tissue at a site in the 

20 vertebrate subject removed from the site of adniin'stration. 

56. The method of .claim55^ wherein thl^ antigen-specific IgA's are 
produced at a titer of at least about 1:100. 
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57. Vrhe method of claira^ wherein the antigen-specific lgA*s are 
produced at a\ter of at least about 1 :500. 

58. Th^ method of claim,,^^35^ wherein the immune response 
comprises a cell-mbdiated immune response. 

59. The method of claim 36, wherein the cell-mediated immune 
response comprises pra\|iferation of lymphocytes. 

60. The method^^telQim 59, wherein the proliferation of lymphocytes 
is further characterized b\at least about a ten (10)-fold increase in 
lymphocytes as compared to-Mi unimmunized state. 

10 61 . The method of clafna 60, wherein the proliferation of lymphocytes 

is further characterized by at l^st about a fifty (50)-fold increase in 
lymphocytes as compared to an unirnmunized state. 

62. The method^oLclaim 35\wherein the vertebrate subject is a 
mammal. 

63. The method of claim 62, wher^n the mammal is a human. 




